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Abstract
A cross-sectional study to evaluate parasitic infections in small ruminants was conducted in an abattoir in a
suburb of Accra from January to March 2015. Samples from various sections of the gut of 35 goats, either reared
in Ghana or imported from Burkina Faso, were analyzed using the Kato-Katz technique. The overall prevalence
was 100%. The proportions of goats infected with each parasite type were 100%, 94.4%, 88.6%,80.5%, 68.6
62.8% and 44.4%  respectively for Strongyloides sp., tapeworms, Ascaris sp., Fasciola hepatica, Trichuris
sp., Haemonchus contortus and Schistosoma haematobium. The proportion of animals infected with
Haemonchus contortus was significantly higher in imported goats than those reared locally (p<0.05). The mean
intensity of infection was low for all the parasites. However, high diversity of parasites with 80% of goats having
at least four parasite types was observed. The data show high multiple infections in the goats brought to the
slaughter house and suggest the need to institute appropriate measures to curb the problem.
Introduction
Small ruminant production is a major source
of livelihood for many in the developing
world particularly the rural poor (Acharya
and Singh, 1992; Peacock, 2005; Kumar et
al., 2006; Dossa et al., 2008; Duku et al.,
2011). Small ruminants also play an important
role in the food and nutritional security of
millions of rural people (Kumar and Roy,
2013) and help balance human nutrition
(Adam et al., 2010). The importance of small
ruminant production in Ghana, particularly
northern rural Ghana (Otchere, 1986;
Mahama, 2012), cannot be overemphasized.
Several factors such as poor nutrition and
diseases (Tibbo et al., 2004) account for low
productivity in small ruminants. Helminth
infection is one such key factor, as it
constitutes one of the most important
constraints to small ruminant production
(Tibbo et al., 2004; Zeryehun, 2012). The
infections pose serious problems to small
ruminant production in the developing world
particularly where sanitation and nutrition are
poor (Sharkhuu, 2001 & Faye et al., 2003)
and suitable environmental factors that
influence the development, survival,
distribution or migratory behavior of free-
living stages of helminths are present
(Stromberg, 1997). The result is enormous
economic losses due to weight loss and
mortality in heavily-infected animals
(Ngategize et al., 1993; Lebbie et al., 1994;
Wanyangu and Bain, 1994), condemnation
of affected organs at slaughter (Kumsa and
Wossene, 2006), lowered fertility and
productivity (Lebbie et al., 1994; Teklye,
1991), among others.
The control of helminth infection in small
ruminants, therefore, requires serious
attention to increase their productivity and
to improve the livelihood of farmers. This
study assessed helminth infection in goats
slaughtered in an abattoir in a suburb of
Accra, Ghana.
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Materials and methods
Study population
Thirty-five (35) goats brought to an abattoir
in a suburb of Accra, from January to March
2015 were included in the study. Fifteen of
the goats were reared in Ghana and 20
imported from Burkina Faso.
Sample collection and analysis
All animals that were brought to the
abattoir on the days of visitation were
sampled. Faecal samples, of about ten grams
(10 g) each, were taken from sections of
small and large intestines of the gut, placed
in suitable leak-proof plastic containers, tightly
closed, labeled and transported on ice to the
laboratory for examination. The faecal
samples were also examined macroscopically
for their consistency as watery, loose, soft
or solid and presence of worms or segments
of cestodes. Information on the animals with
regard to source and purpose for slaughter
were also obtained by interviewing the
owners of the animals.
Samples were processed using the Kato-
Katz technique (Katz et al., 1972). Briefly,
some faecal matter was placed on a sheet of
newspaper and a nylon screen was pressed
on top such that some of the faeces sieved
through the screen and accumulated on top
of the screen. The sieved faeces was added
to a 41.7 mg template placed on a
microscope slide till the hole in the template
was completely filled and excess faeces
removed from the edge of the hole. After
carefully removing the template, the sieved
faecal matter was covered with a pre-soaked
cellophane strip. The slide was then inverted
and the faecal matter spread evenly by
pressing. The slide was left for an hour and
examined under a light microscope. The
intensities of infection were determined as
eggs per gram of faecal matter (EPG).
Data analysis
The data on the number of eggs were
entered into MS excel and analyzed with
GraphPad Prism (GraphPad Prism,
GraphPad Software, San Diego, CA, USA).
Prevalences were compared using a z- test.
P<0.05 was considered significant.
Results
Characteristics of Study Animals
A total of 35 goats were sampled out of which
20 were imported from Burkina Faso whiles
the remaining 15 were reared in Ghana.
Prevalence of Helminthic Infections
Five nematode genera, Strongyloides,
Ascaris, Trichuris, Haemonchus and
Bunostomum, some cestodes, and two
trematode genera, Fasciola and Schistosoma
were identified in the goats. The proportions
of goats infected with each parasite type
were: Strongyloides sp. (100,0%), Ascaris
sp., (88.6%), Trichuris sp. (68.6%) and
Haemonchus contortus (62.8%).
Tapeworms, Fasciola hepatica and
Schistosoma haematobium were identified
in 4.4%, 80.5% and 44.4% of the goats,
respectively (Table 1). Bunostomum sp. was
also found in 20% of the goats, though the
Kato katz method has been observed to be
unsuitable for hookworm identification
(Dacombe et al., 2007 & Tarafder et al.,
2010).
The proportions of goats infected with
various parasites did not differ significantly
between local and imported animals for most
parasites. However, the proportions of
animals infected with Haemonchus contortus
was significantly higher in imported goats
compared to locally reared ones (P < 0.05)
(Table 1).
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Intensity of Infection
The mean intensity of infection, measured
as number of eggs per gram of faecal matter
(EPG), was low (< 500 EPG) for all the
parasites, according to established
classification of infection intensity (Soulsby,
1982). However, it was highest for
Strongyloides sp. (127.2±57 EPG), followed
by Tapeworms (99.6±14.8 EPG) and
Fasciola hepatica (43.6±10.0 EPG) with
Schistosoma haematobium, the least
(8.9±2.9 EPG). There were no significant
differences in intensity of infection with the
TABLE 1
Proportion of Goats infected with various Parasites
Parasites Total N = 35 Local goats, n = 15 Goats imported,  n = 20
Nematodes (%)
Ascaris sp. 88.6 80 95
Haemonchus contortus 62.8 46.7 75
Trichuris sp. 68.6 73.3 65
Strongyloides sp. 100.0 100 100
Cestodes
Tapeworms 94.4 100 92.3
Trematodes
Schistosoma haematobium 44.4 50 42.3
Fasciola hepatica 80.5 80 80.8
TABLE 2
Mean Intensities of parasitic infection in Goats
Parasites All Local goats, n =15 Goats imported,  n = 20
Nematodes Mean intensity ± SEM* (EPG**)
Ascaris sp. 29.8 ± 4.3 22.2 ± 1.3 35.3 ± 2.4
Haemonchus contortus 16.8 ± 13 15.2 ± 10.2 18.0 ± 13.6
Strongyloides sp. 127.2 ± 57 132.0 ± 62.2 124.8 ± 57.7
Trichuris sp. 15.1 ± 9.8 18.2 ± 5.9 12.6 ± 9.3
Cestodes
Tapeworms 99.6 ± 14.8 98.7 ± 25.8 100.0 ± 18.6
 Trematodes
Schistosoma haematobium 8.9 ± 2.9 5.3 ± 3.5 10.7 ± 4.0
Fasciola hepatica 43.6 ± 10.0 58.7 ± 23.4 36.0 ± 9.6
*SEM = standard error mean. **EPG = Eggs per gram of faeces
various parasites between locally reared and
imported goats (Table 2).
Multiple Infection
All the goats had more than one parasite types
with 14.3% of them infected with, as high
as, seven different parasites. Also, 80% of
the goats had at least four parasite types.
Fig. 1 shows the rate of multiple infections.
Discussion
Gastrointestinal parasitic infections in
ruminants are world-wide problems that
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confront the livestock industry with higher
severity in many developing countries. Some
of the infections are zoonotic, infecting
millions of people in endemic developing
countries (WHO, 2015). The high prevalence
and the wide diversity of helminthic parasites
found in this study highlight this problem.
The overall prevalence was 100% and at least
eight helminths belonging to five nematode
genera, two trematode genera and some
cestodes were identified (Table 1). This is in
line with previous studies that showed high
prevalence and wide variety of gastrointestinal
parasites in small ruminants and goats in
particular (Nwosu et al., 1996 & Ntonifor
et. al., 2013).
Strongyloides sp. had the highest
prevalence of 100% with the highest mean
intensity of 127.2 ± 57. This is not surprising
because prevalence of Strongyloides spp. is
known to be high in ruminants in the tropics
and sub-tropics with 93%, 90.4% and 55%
previously observed in goats in Nigeria,
Cameroon and The Gambia, respectively
(Fritsche et al., 1993; Nwosu et al., 1996 &
Ntonifor et al., 2013). This indicates that
Strongyloides infection is still a major
problem for small ruminant farmers in Ghana
and the sub-region in general.
Tapeworms are also known to be a major
parasitic infection in Ghana. The prevalence
of tapeworms in this study was 94.4%. At
an abattoir in Accra, tapeworms, rumen
flukes and hydatid cysts were found in
majority of the animals, infecting  82.2% and
67.5% of goats in Tema and Amasaman,
respectively (Bannerman-Williams, 2013).
Species reported by Bannerman-Williams
(2013) included T. multicep, T. serialis, T.
glomerata and T. brauni. However, the
prevalence of tapeworms was not shown.
Our data indicate high prevalence of
tapeworm infection in goats. Tapeworm
infections cause taeniasis and cysticercosis,
which are associated with severe disease.
Therefore, the high prevalence must be of
interest to the stakeholders in the ruminant
farming industry.
The prevalence of Ascaris in the goats
examined was 88.6%. Reports on Ascaris
infections in ruminants are scanty, but a
prevalence of 6.1% in cattle in institutions
with high level of management systems
(Squire et al., 2013) suggests that the
prevalence could be much higher in animals
raised in small and household farms. The
high prevalence calls for further study to
determine the Ascaris species responsible.
Whereas Fasciola spp. was listed as one
of the main trematodes that infect goats and
sheep in sub-Saharan Africa (Kusiluka and
Kambarage, 1996), some previous reports
show that Fasciola spp. is not among the
most prevalent gastrointestinal parasites of
goats and sheep in Ghana (Blackie, 2014).
However, 80.5% of goats examined in this
study were infected with Fasciola spp. In a
recent study, prevalence of 51.1% was




















Fig. 1. Percentage of goats infected with multiple para-
sites
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farms in Southern Ghana with appreciable
level of management system (Squire et al.,
2013), a much lower prevalence than what
we have observed in the goats. But the
selective monthly deworming for calves 12
months old and less and sick animals (Squire
et al., 2013) might have reduced the
prevalence. Therefore, the prevalence of
Fasciola spp. might be much higher in cattle
raised by private and small holder farmers
than observed in the institutional farms.
Fascioliasis, the disease caused by Fasciola
spp. or liver flukes, is one of the most
important parasitic infections in many
developing countries, infecting ruminants and
humans (WHO, 2015). It does not only lead
to poor growth and loss of animals but also
high liver condemnation (Swai and Ulicky,
2009).
In a study conducted by Agyei (1997),
Haemonchus contortus was the most
prevalent infection in coastal savannah
regions of Ghana. Although H. contortus was
not the most prevalent in this study,
prevalence of 62.8% should be taken
seriously. This rate is also similar to what
have been reported in some countries in West
Africa (Fritsche et al., 1993 & Nwosu et
al., 1996). This indicates that H. contortus
is a major and widespread infection in the
sub-region. Resistance of the parasite to
dewormers (Kaplan & Vidyashankar, 2012)
further makes the situation scary. The
prevalence of Trichuris sp. was 68.6%. This
is higher than 12% reported in The Gambia,
but comparable to 72.5% observed in Nigeria
(Fritsche et al., 1993; Nwosu et al., 1996).
Schistosoma haematobium infection was
the lowest (44.4%) in the goats examined.
Schistosoma infection in cattle is well known
(De Bont and Vercruysse, 1997) and has been
reported as one of the main trematodes in
goats and sheep in sub-Saharan Africa
(Kusiluka and Kambarage, 1996). In a
previous study, as high as 66.7% of
grasscutters examined were infected with S.
haematobium (Futagbi et al., 2010), higher
than what has been observed in goats in the
current study.  Squire et al. (2013) also
recorded 21.7% prevalence for unidentified
Schistosoma species in cattle in two
institutional farms in Ghana. Since S.
haematobium eggs are rarely seen in faeces
of animals, especially with low parasitic
infection, both the prevalence and the
intensity of infection might be higher than
reported in this study.
Though the Kato-Katz method is not good
for identification of hookworms,
Bunostomum sp was identified in 20% of
the goats. This prevalence might, therefore,
be an underestimation. Further work is
required to ascertain the extent of hookworm
infection in goats slaughtered in abattoirs and
in farms.
The high prevalences of parasites and
multiple infections in both local and imported
animals for most parasites is an indication
that the problem may be similar in the
neighbouring countries. However, the
percentage of animals infected with H.
contortus was significantly higher in imported
goats (75%) compared to locally-reared ones
(46.7%). This is in agreement with reports
of variations in prevalence of parasitic
infections among countries and areas (Poulin,
2006).
The mean intensity of infection was low
for all the parasites. However, about 80% of
the goats had at least four parasite types.
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This indicates that though the intensities of
the individual parasite types were low,
together they constitute a considerable
parasite burden.
The high prevalence of parasitic infections
is not surprising because keeping pastures
and watering systems free of contamination
with parasites and microbes remains a major
problem for many farmers in the sub-region
where poor farm management methods and
general poor hygienic conditions of farms are
the norm (ILRI, 2002).  It is also a common
place to see farmers keeping free range
livestock that are exposed to parasitic
infections. Parasitic infections in livestock are
known to affect productivity which manifest
in low fertility, reduction in food intake, low
weight gain, high treatment cost and high
mortality (Lebbie et al., 1994 & Teklye,
1991). Farmers should, therefore, be
encouraged to adopt the use of broad
spectrum anthelmintics to improve
productivity.
Conclusion
In conclusion, the data show high prevalence
and multiple infections in the goats brought
to the slaughter house with majority of the
animals having at least four parasites. The
data suggest considerable helminthic parasitic
problem for small ruminant farmers and the
need to strengthen existing control measures
and institute additional ones to curb the
problem.
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